The genus Pluchea on the Arabian Peninsula and Socotra is revised. Seven species are recognized: Pluchea arabica, P. dioscoridis, P. glutinosa, P. indica, P. obovata, P. ovalis and P. sordida. Pluchea indica subsp. yemenensis is described as a subspecies new to science. A key to species and subspecies, a distribution map and illustrations are presented.
Introduction
The genus Pluchea Cass. is distributed worldwide in tropical and subtropical regions. The present paper, being part of a revision of Pluchea in the Old World and Australia (Hunger 1996 , 1997 , deals with the species which occur in Arabia. There are seven Pluchea species known from the Arabian Peninsula and Socotra: Pluchea arabica, P. dioscoridis, P. glutinosa, P. indica, P. obovata, P. ovalis and P. sordida. Two species, Pluchea glutinosa and P. obovata, are endemic to Socotra, an island which exhibits a very high level of endemism. Important scientific expeditions to the island were made in 1880 by Bailey Balfour and in 1881 by Georg Schweinfurth. Both collections were examined by Balfour (1882 Balfour ( , 1888 . He described many species new to science, including the three endemics Pluchea aromatica, P. glutinosa and P. obovata. Pluchea aromatica was, however, erroneously included in the genus Pluchea and is actually a species of Pulicaria (King-Jones & Kilian 1999) . P. obovata, a notable plant with long spreading branches, is found only in the Hajhir mountains (Balfour 1888) . Its growth form is exceptional in the genus. The third species, P. glutinosa, is rather common and distributed all over the hilly regions of the island (Balfour 1888) .
Pluchea arabica is endemic to the Arabian Peninsula. A publication by Qaiser & Lack (1986) shed light on the taxonomy of this species. They showed that the plant then known as Phagnalon arabicum actually belongs to the genus Pluchea. The species is distributed throughout Oman and South Yemen and includes plants previously known as Pluchea laxa and P. multiflora. The pleasantly aromatic subshrub grows abundantly in drier areas, where the water outer and median bracts densely glandular, tomentose, margins fimbriate; outer bracts 2. 5-3.5(4.5) mm long, 1-1.4 mm wide, oblong, with acute apex; inner bracts 6-8(10) mm long, 0.4-0.7(0.9) mm wide, linear, acute, glandular at the apex, fimbriate, often tinged violet. Receptacle flat or nearly so, verrucose, 4. 5-5.0 long, glandular. Anthers 2.5-3 mm long, basal appendages 0.5-0.7 mm long, apical appendages obtuse, filament collar cells swollen. Achenes hairy, subterete, 1-1.4 mm long, 0.2-0.3 mm in diameter. Pappus 3-5.5 mm long, of 6-12 free, barbellate bristles in one row, teeth protruding, bristles of marginal florets resembling a fish-bone, bristles of disc florets broader.
Chromosome number: unknown.
Distribution and ecology Endemic to Socotra (Mies 1994: 233) (Fig. 1 ). According to Balfour (1888: 126) Pluchea obovata grows only on the cliffs on the higher parts of the Hajhir Mts, especially above Wadi Qishn [Kischen] and Aduno, on stony slopes leading steeply from the watershed (Popov 1957: 714) . Flowering and fruiting plants have been collected from February to May.
Additional specimens examined Socotra: Hajhir mountains, wadi Qishn, 12º34'N, 54º02'E, 31.3.1996, Hein 96-600 (herb Shrub up to 2 m high with erect branches, pilose, younger parts often densely hairy, trichomes simple, uniseriate, multicellular; glandular, glands sessile. Leaves (2)3-7 cm long, (0.5)1-3(4) cm wide, ovate, obovate or lanceolate, with acute or obtuse apex and dentate or seldom entire margin, pilose and glandular, sometimes vernicose, density of non-glandular trichomes increasing towards margin and midrib, base attenuate and prolonged into a 0.3-2 cm long petiole. Capitula (3.5)4-6(7) mm long, cylindrical, numerous, sessile or shortly pedunculate, heterogamous, forming dense corymbose panicles; marginal florets female, disc florets 3-6, hermaphroditic. Peduncles up to 0.5(0.7) cm long. Involucral bracts in 4-5 rows, outer involucral bracts pilose, glandular, sometimes vernicose, (1.3)1.7-2(2.5) mm long, 1-1.7(2) mm wide, ovate-acute, margins fimbriate; inner involucral bracts 3. 5-5(5.5) Chromosome number: No counts from the Arabian Peninsula are published but different chromosome numbers are recorded from India n = 15 (Sarkar & al. 1982) , from Pakistan n = 30 (Razaq & al. 1994) , and from Hawaii n = 10 (Cooperrider & Galang 1965) . Pluchea indica subsp. indica is found on the Indian subcontinent, Thailand, S China, Indochina, the Philippines, Australia and the Pacific Islands. In Australia it is known from Northern Territory and Queensland (Hunger 1997) .
On the Arabian Peninsula it is only found in S Yemen in Hadramaut (Fig. 1) . It grows near the coast as well as further inland (Schwartz 1939: 276) . Blatter (1919: 236) quotes also a record from Shaikh Othman [Ash Shaykh Uthman: 12º52'N, 44º59'E].
Flowering and fruiting specimens were collected throughout the year. Zinjibar, 13º08'N, 45º27'E, 26.3.1997, Kilian & al.4601 (B) .
Additional specimens examined
A subspecie typica foliis ovatis vel obovatis vel lanceolatis, fere glabris, glandulosis et pruinosis, petiolis 1-2 cm longis et receptaculo 0.5-1 mm diametro, cupuliformi differt.
Shrub, glandular, vernicose, glands sessile. Leaves 3-7 cm long, 1-5 cm wide, ovate, obovate or seldom lanceolate, glandular, vernicose, petiolate. Petiole 1-2 cm long. Receptacle 0.5-1 mm in diameter, cup-shaped. (Fig. 1) . The plant is found in wadi beds, near streams or on salty sand flats near the sea. Flowering and fruiting specimens were collected throughout the year.
Endemic to S Yemen
Note: After examining numerous specimens from the Indian subcontinent, SE Asia, the Philippines, Japan, China, Australia and the Pacific Islands this subspecies was recognized. In none of the regions mentioned specimens with the character combination typical for subsp. yemenensis were observed. Shrub up to 2 m high with erect branches, densely covered with sessile or stipitate glands and pilose, tomentose or woolly; trichomes simple, uniseriate, multicellular. Leaves (3)3.5-7(11) cm long, (1)1.5-4(6) cm wide, ovate, lanceolate or oblanceolate, with acute or obtuse apex, sessile, auriculate, either conspicuously decurrent (mainly on younger branchlets) or broadly auriculate and only slightly decurrent, pilose (density of non-glandular trichomes increasing towards margin and midrib), tomentose or woolly, sometimes upper leaf surface woolly, lower surface pilose. Capitula 5.4-7(7.6) mm long, campanulate, numerous, sessile or shortly pedunculate, heterogamous, forming a dense corymbose panicle; marginal florets female, 60-100; disc florets hermaphroditic, 5-15. Peduncles up to 1 cm long, densely pilose, glandular. Involucral bracts in 4-5(6) rows, the outer bracts pilose, glandular, slightly vernicose, (1.6)1.8-2.7 mm long, (0.7)0.8-1.7 mm wide, ovate-acute, margin slightly fimbriate; inner involucral bracts (4)5-6(6.5) mm long, (0.1)0.2-0.3 mm wide, linear-acute, margin fimbriate. Receptacle 1.5-2 mm in diameter. Marginal florets (3.7)4-5 mm long. Disc florets (3.5)4-5(6) mm long, corolla purple, lobes glabrous or glandular; anthers tailed, 2-2.5 mm long, basal appendages 0.5-0.6(0.7) mm long, apical appendages obtuse or acute, filament collar cells not swollen. Achenes hairy or sparsely hairy, terete to subangular, slightly heteromorphic; achenes of marginal florets 1-1.3 mm long, 0.2-0.3 mm in diameter, indistinctly 5(?)-ribbed with a small ring-shaped carpopodium; achenes of disc florets pale, slightly broader, with broadly ring-shaped carpopodium, or often vestigial. Pappus 4-5(5.6) mm long, of 13-20 free barbellate bristles in one row, caducous, teeth more or less protruding, bristles of disc florets often broadened at the base.
Additional specimens examined
Chromosome number: Material from São Antão, Cape Verde Islands, is reported to have 2n = 40 (Borgen 1980 ).
Distribution and ecology
Pluchea ovalis is distributed from W Africa (Cape Verde Islands, Senegal, Togo, Morocco and Mauritania) to the Arabian Peninsula (Fig. 1) . It is found in marshes, grassland and seasonally swampy grounds. In Bahrain it grows particularly in the Adhari area in moist habitats (Cornes & Cornes 1989: 218) . In Oman it was found in Dhofar (Radcliff-Smith 1980: 81) .
Under favourable conditions, flowering and fruiting plants can be found at almost any time of the year. From Bahrain flowering times from January to May (Phillips 1988 ) are recorded and for the Adhari area from February to March (Cornes & Cornes 1989) .
Variation
Pluchea ovalis is a variable species, in particular the indument can vary between pilose and woolly. Wright's type material, a few specimens from India, some from Oman (e.g. Berkeley 58) and nearly all specimens from Bahrain are covered with a somewhat greyish woolly indument. The densely woolly leaves are paler on the lower surface. These specimens were often named Pluchea tomentosa. The normally quite conspicuous decurrent leaves are sometimes only slightly decurrent or have their basal part reduced to a broadly auriculate-clasping base, or they are decurrent only on the younger branchlets. The Bahrain specimens often lack decurrent leaves, but they are broadly auriculate. However, all intermediate character states are found and no correlation with a distribution pattern could be observed. Pluchea dioscoridis and P. ovalis are sometimes confused, especially when the latter lacks the decurrent leaves, they are, however, quite different in habit. Pluchea ovalis is a more robust plant with larger capitula and leaves, the indument is thicker, the pappus bristles of the disc florets are often broadened at the base and the bristles are caducous. Shrub up to 3 m high with erect branches, pilose, glandular, rarely glabrous, the trichomes simple, uniseriate, multicellular, the glands sessile or stipitate. Leaves 2-7 cm long, 1-3 cm wide, narrowly lanceolate to lanceolate, dentate or entire, with attenuate, auriculate base and acute apex. Capitula numerous, (4.5)5-7(9) mm long, campanulate, sessile or pedunculate, heterogamous, forming a dense corymbose panicle. Peduncles up to 1(1.5) cm long. Involucral bracts in 4-5(6) rows, the outer involucral bracts (1.3)1.5-2.2(2.5) mm long, (0.5)0.7-1(1.5) mm wide, ovate-acute, pilose, glandular, with fimbriate margin; inner involucral bracts 4.2-5.2 mm long, 0.3-0.6 mm wide, linear, acute, with fimbriate margin. Receptacle slightly concave, verrucose, 1.4-2(2.5) mm in diameter. Marginal florets 2.7-4 mm long. Disc florets 3-10, (3.5)4-5(6) mm long, corolla and stigma light purple, corolla 5(6)-lobed, lobes glandular, (0.6)0.7-0.9(1) mm long; anthers tailed, 1.8-2.4 mm long, basal appendages 0.5-0.6(0.7) mm long, apical appendages obtuse or acute; filament collar cells not swollen. Achenes of disc florets often vestigial, pale, often with minute hairs or scales at the apical plate, achenes of marginal florets glabrous or sparsely hairy, terete to subangular, 0.9-1.1 mm long, 0.2-0.3 mm in diameter, indistinctly ribbed. Pappus of 10-25 barbellate bristles in one row, teeth protruding, bristles of irregular length, bristles of disc florets often with plumose apex, caducous.
Additional specimens examined
Chromosome number: Gill & Abubakar (1975) counted n = 10 for a specimen from Dares-Salaam, Tanzania. 60-100; disc florets hermaphroditic, 9-15. Peduncles up to 0.5(0.7) cm long, with 0-2 bracts reaching the involucrum. Involucral bracts in 5-6 rows, outer and median bracts glandular; outer bracts 1.2-2.5 mm long, 1-1.2 mm wide, lanceolate to ovate, with fimbriate margins; inner bracts 5.5-6.5 mm long, 0.3-0.7 mm wide, linear, acute, with fimbriate apex. Receptacle cup-shaped, 1.2-1.7 mm in diameter. Marginal florets 3.4-4.4 mm long, minutely lobed. Disc florets (3.5)5-6.5 mm long, corolla purple, 5-lobed, lobes 0.4-0.5 mm long, glabrous or glandular; anthers 2.5-3 mm long, basal appendages 0.4-0.6 mm long, apical appendages more or less acute, filament collar cells swollen. Achenes sparsely hairy, indistinctly ribbed, heteromorphic; achenes of marginal florets 1-1.3 mm long, 0.2-0.3 mm in diameter; achenes of disc florets 0.6-1 mm long, 0.4-0.6 mm in diameter. Pappus 5-6 mm long, of 8-15 free barbellate bristles in one row, teeth protruding, bristles of disc florets 0.1-0.2 mm wide, bristles of marginal florets less wide and sometimes shorter.
Distribution and ecology Endemic to Socotra (Mies 1994: 233) (Fig. 1) Notes: Robyns (1947: 484) considered Pluchea bequaertii as endemic to E Africa, occurring in the region S of Lake Edward and Lake Kivu and on the island of Idjwi. He mentioned in the description an affinity with P. sordida but separated P. bequeartii on the basis of its slightly fleshy leaves, longer peduncles and bigger capitula. Lisowski (1989: 27) also presumed a close relationship between the two taxa. I cannot confirm this distinction and consider P. bequaertii only as a bigger and more vigorous form of P. sordida.
Shrub up to 1 m high with erect branches, sparsely glandular, pilose to woolly, younger parts densely hairy, the trichomes simple, uniseriate, multicellular, 0.5-2 mm long, the glands sessile and sometimes stipitate. Leaves 1-5(7) cm long, 0.5-2(3) cm wide, obovate, seldom lanceolate, often with slightly recurved margin, entire or minutely dentate, sessile, pilose or woolly (density of non-glandular trichomes increasing towards margin), with the base attenuate or scarcely prolonged into a petiole and the apex acute or obtuse. Capitula numerous, (5.5)6-7.5(9) mm long, campanulate, sessile or pedunculate, heterogamous, forming a loose to dense corymbose panicle; marginal florets female, 60-100; disc florets hermaphroditic 3-20(25) . Peduncles up to 20 mm long, densely pilose, glandular, with 0-6 bracts reaching the capitulum; bracts 1.5-4(6) mm long, 0.3-1.5(2) mm wide, lanceolate to linear, pilose, glandular, with entire margin, often resembling the outer involucral bracts. Involucral bracts in 5-6(7) rows, often with violet tips, the outer involucral bracts (1.2)1.5-2.5(3.7) mm long, (0.3)0.5-0.8(1.2) mm wide, pilose, lanceolate, acute, with fimbriate margins; inner involucral bracts (4)4. 5-6(7.5) Chromosome number: Renard & al. (1983) published two different chromosome numbers for Pluchea bequaertii, 2n = 20 for a Burundi specimen, 2n = 40 for a specimen from the Rift Valley, Kenya. However, the authors are not sure, if both samples belong to the same taxon.
Distribution and ecology
Pluchea sordida is widely distributed in E Africa ( Ethiopia, Kenya, Tanzania, Zanzibar, Congo, Burundi and Rwanda) and has been found in grassland or open bushland, on swampy grounds and flood plains, on edges of salt flats, near riverbanks and the sea shore, on sandy soil and clayey loam. So far only a single record is known from the Arabian Peninsula, collected in Yemen in the area around Taiz (Fig. 1) , where it is only known from thorn fences (Wood 1997: 292 Ic. : Qaiser & Lack 1986: 452; Miller & Morris 1988: 105 (flowering branch, details) .
Subshrub up to 1 m high with erect branches, densely glandular, viscid, sometimes pilose, the trichomes simple, uniseriate, multicellular, 0.2-0.6(0.8) mm long, the glands sessile and stipitate, older branches rough with residual leaf scars. Leaves (1)1.5-5 cm long, 0.3-2.5 cm wide, lanceolate to narrow lanceolate, sessile, entire or dentate, sometimes deeply irregularly divided to almost pinnatifid, sparsely hairy, seldom pilose, with attenuate base and acute apex. Capitula (6.5)7.5-9.5(10.5) mm long, obconoidal, pedunculate, heterogamous, forming loose corymbose panicles; marginal florets female, disc florets hermaphroditic, 10-20(25) . Peduncles 1-3.5(5) cm long, densely glandular, with 0-6 bracts reaching the capitulum and resembling the outer involucral bracts. Involucral bracts in 6-7 rows, the outer involucral bracts (1.2)1.4-1.8 mm long, (0.4)0.5-0.7(0.8) mm wide, glandular, ovate, acute, margins fimbriate; inner involucral bracts (6.2)6.5-7.5(8.5) mm long, 0.3-0.4(0.5) mm wide, linear, acute, with fimbriate margin. Receptacle verrucose, 2.3.-3.4 mm in diameter. Marginal florets 4.2-5.2(6) mm long, minutely 3(4)-lobed. Disc florets (5.2)6-7(7.5) mm long, corolla and stigma purple, corolla 5-lobed, lobes glandular, 0.5-0.6 mm long; anthers tailed, 2.9-3.5 mm long, basal appendages 0.4-0.5 mm long, apical appendages acute, filament collar cells not swollen. Achenes hairy, terete to subangular, 1-1.2 mm long, 0.2-0.4 mm in diameter, indistinctly ribbed with a small ring-shaped carpopodium; achenes of disc florets pale. Pappus 4-6 mm long, of 7-12 free barbellate bristles with appressed teeth, in one row; pappus bristles of disc florets with plumose apex.
